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ET Docket No. 94-32

To: The COIDRlission

Allocatioo of Spec1rUm. Below
5 GHz TraBSferred from
Federal Government Use

In the Matter of

REPLY COMMENTS OF THE RADIO AMATEUll SATELLITE CORPORATION
IN RESPONSE TO SECOND NOTICE OF PROPOSED RULE MAKING

The Radio Amateur Satellite Corporation (AMSAT) hereby respectfully submits its reply

comments in response to 1he Second Notice of Proposed Rule Making (the Second Notice),

FCC 95-47, 60 Fed. Reg. 13102, released March 20, 1995. The Second Notice proposes

certain rules to govern frequency assilJDDlCllt and use of the first SO MHz of spectrum

transferred from Federal Government use. AMSAT wishes to respond to certain of the

comments in this proceeding wAiclt addressed the 2390-2400 MHz or the 2402-2417 MHz

allocations made in the First Report and Order, and states as follows:

I. Summary

1. AMSAT's comments in response to the Second N9tice urged that no additional

rules are needed in order to facilitate compatible sharing between the Amateur Service, the

primary service in both band segments after the First Report and Order, and asynchronous

daa-PCS at 2390-2400 MHz and standard PIlt 15 devices at 2402-2417 MHz. We further

stated 1hat it would be not be appropriate to combine the 2390-2400 MHz segment and the
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2400-2456 MHz seameat for Part 15 lISe a-enIIY, and further suggested a guard bind

betweea die two segmews.

2. AMSAT is pIeued to obIerve tMt 1he buJk ofae COIBIDeRts support our positioB,

lad that of the AmericaR Radio Relay League (ARRL) that DO combiDatioo of these baDd

segments should take place. A few coounenters suggested, without any support, that the

"allocatioB Aatus" of Part 15 devices should be elevated 10 a co-primary status in those

bands. AMSAT COIltalds that there is no tecbaicaJ. justification for such a suggestion and

dloIe JQIking 1hae cO"llP"* cIo llOt uadersta&4 the allocation statui ofunliceBsed devices.

3. AMSAT COIltalds that the comments of tile data-PCS providers and computer

companies are particularly appropriate, smce they pIaialy state that there is a good deal of

compatibility between asynchronous data-PCS and amateur operations. AMSAT believes

1bIt1IJis proceeding represeotIa fiDe~ that advmces in techaology can be used

to mcn.e hquency sbIrinc. We Ire coafident that the rules proposed by the Commission

for these devices in the First :Report and Order represeDt good ISS\II'IDCe that there will be

compatibility between data-PCS and all amateur users in the 2390-2400 MHz band.

Furthermore, because of the robust nature of the data-PCS devices, and the operating

environments of those devices, it is predicted that there will be DO, or at worst oominaJ,

iRUnctioIl between IlOfIDI1 UDUe1Ir operIti<MY in the 2390-2400 MHz ban4 and data-PeS

devices and systems. AMSAT is confident, therefore, that there will be minimal pressure

from. terrestrial amateur operatioBs OIl the spectrum. immediately above 2400 MHz, which
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is already iR 1UC for amateur satellite doWBIiBb lAd will come UDder even heavier use

followiR& the lauoch oftile Phase 3D satellite currently sche4uled for April 1996.

above 2400 MHz, there appears DO COD.CeI1l about amateur interaction with those devices

either. AMSAT agrees widlmost of the comments, however, dIat the 2390-2400 MHz band,

set aside for amateur and asyachronous data-PCS, should be kept separate and apart from

geoeraIized Part IS operation at 2400-24SO MHz. To permit such would be to encourage

ma&8 sRiftios ofsuch devices downward to the 2390-2400 MHz segment. This could imperil

the use of this segment for the asynchronous data-PCS applications.

ll. No Nceci For Further Regulation to Accommodate Compatible Uses at 2390-2400 MHz
or 2402-2417 MHz

S. TIle Comments ia dais prOCM4in& IBIke it apparent that DO new regulations are

BCCded ill order to faciIi&Ite~ betwoca Part IS openMioR (iBclwtiDg uyBChronous

data-PCS at 2390-2400 MHz) and amateur operation in the bands 2390-2450 MHz. The

comments ofApple Computer state:

"Data-PeS will support higIl-speed, ad hoc data COIDIIlUIlicati via unlicensed
devices in large part due to the uaderlying spec1nlm etiquette governing operation in
the bind. The spedruID .... rules were desiped to permit coexistence among
dissimilar technical appI'OICkes, veadon, IUd applications, within a minimal set of
rules. The rules call for cJwwcl _lina. 81 for deferrallDd contention of
trIDsmissions, roles for seII'dIiDI for awilable ch 1s, RF b8Ddwidths between SOO
kHz IIld 10~ power~ to DIDdwidda, IIId limits OR channel acquisition
and upon retention of the chaRnel before recootention."

Apple Computer comments, at 2,3.
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It it.. "spectnaa etiquette"c~s daIt make cIIia·PCS compatible widt primMy

operatioas ill the Ameteur SerYice. WItile AMSAT looks forwll'd to tile results of

coopeati¥e ...... heMeea Apple, IBd My odler data-PeS maaulacturers, lAd tile ......

COIIIIIlUDity to determine actual interactioR pnmeters, we currently believe that there is little

likelihood ofproblems between tile two types of operation. In particular, Apple states:

"...(L)ow power UDlicensed data-PeS operatio&s are generally compatible with
lIDIteur operations. The low power, low spectral power density, restrid:ed antenna
implementation, predomiRantly indoor operation, aad channel·sensing algorithms
~ ofdata-PCS an suggest that the geographic area in which data·PeS devices
could potentially cause interference will be relatively small, in most cases no more
than a few hundred feet. "

Apple Computer comments, at s.

Apple unders1ands, IS does AMSAT, that tbere CIll be cues in which III individual amateur's

operaUoos could be affected by the operatioR ofdata-PCS devices, but we believe that they

will be file, IIld that formal sharing~ willllOt be DeceSSIIY.

6. To tile __ effect, AMSAT .... with the COIIIIDeDts of Compaq Ct"RpUter

Corporation, which notes 1bIt :reasons why amateur md data·PeS operations are unlikely to

intenct ••• making formal coordination requirements unnecessary and impractical. Noting

first, IS bas the Commission, the tnditional, IIJd empirically appermt compatibility generally

betweea Part 15 devices IDd lINtcui' operatio&s, Compaq DOtes that the operating

environments of tile two uses are quite different:

"Neither Amateur Service use of 2390-2400 MHz nor..PeS use of that bad is
CORtiDuous 1brouahout the day or even lIrp parts ofdie day. Rather, ill both cues,
use of1he frequencies occurs episodically IBd, in the case ofdata·PeS, involves the
tnmsmissim md receipt of infonnatiOil in short bursts. Thus, the very nature of the
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~I...-.kes COBfIictiBa UIe uplikely...(l)te power and emiuioD limitations
applicable to data-PCS Ul\Jl'e 1hat, evea if die number of Amateur facilities
""";e11y iDcreue over time, data-PCS will DOt interfere with the important public
sUety uteS.. Ire IDIde ofate 1peC&rum. 11luI, u a pmetical matter, coofIictiBIlISe
could arise, if at all, ORly ill cues where a clUa-PCS device is beiDa operated in
extremely close proximity to the Amateur ServWe facility and both are operating at
the SlIDe time; aad the CODfIict would ooIy affect the dIta-PCS device, which is
poNWe. These~ ifdley ..ue It aD, .-e certain to be exceptioDa1. They do
not necessitate the estabJisbment ofcumbersome, formal standards for coordination."

••••••
"In any cue, the nomadic nature of data-PCS service would make enforcement of
raaric&ions OIl usc oft1aese devices extremely difficult. Similarly, sAort ofrestrictiag
futwe arowth of Amateur Service in the 2390-2400 MHz band, which the
Coounission has decliBed to do (citing the Fin! Report and Order, at para. 17) there
is no practical nor fair way of limiting amateur use of the band."

Compaq comments, at 2,3.

AMSAT concurs with Compaq generally. While it is not entirely safe to conclude, at this

point that1IIae will be DO adverse effect OIl Amateur opentioRa i'Om data-PCS at 2390-2400

MHz, it 1ppear8 that, because the power and aotenna pin of data-PCS systems are each

strictly limited in lCCorduce with PIlt 15.319-15.321 of d1e R.ules, there will BOt be

significant iBta'fer'eoce poten&ieJ to amateur opentioos in the beDd. We believe that Compaq

is correct in coocI»ctiug 1bat tile best means, at this point, to address any problems that arise

is on a cooperative, case-by-eue basis.

7. Some COfIJIDCIJts UfIIt'd the Coggpj,sioo to "uppde tile status" ofPIIt IS devices

generally, including those It 2402-2417 MHz, by tneIRS of creating a new Part 16 radio

service for URIicensed devices generally. The CQIIIIJJCNs of the Consumer Electronics Group

ofthe Electtonic Industries AsSOCiatiOB and the Part 15 Coalition each urge~ elevation

in the allocation status of unlicensed Part 15 devices. A relatecl argument was stated by
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Motorola, wIUcIt suaests that there may be some perceived (but DOt techBical)

iocompatibility between the primary user (the Amateur Service) and the consumers of PIIt

IS devices. It urges that there should either be III elevation of data-PCS systems to

"co-primaly" in a11ocatioo status with die AmIteur Service, or to defiBe the parameters under

which URlicensed devices are presumed not to cause interference. Motorola suggests, for

PIIt IS operations at both 2390-2400 MHz and 2400-2483.5 MHz, that a device operating

at III average EIRP of 2S milliwatts or less measured in a 1 MHz blBdwidtlt over a one

secoRd period be presumed iBcapable of causing interference to any service of a higher

priority.

8. AMSAT fiBds sucIt arguments specious. PIIt IS devices have no allocation status,

and have hid none, intematioBally or domestically. They are permitted on the basis that they

not cause interfereace to licensed radio services, and that dtey must tolerate interference

received ftom licensed radio SCl'Vices in the same bulds. The Communications Act of 1934

is devoid ofany audlority to accord Part 15 type devices Illy allocation status at all; the only

authority to permit unlicensed devices under the Act is with respect to radio control 307(e).

The only provision for Part IS devices in the Communications Act is for the Commission to

regulate the interference potential of such devices. TlIis, tile Commission. has daRe by

permitting the operation ofthose unlicensed devices which it has determiBed are unlikely to

cause intaference to licensed services in binds allocated to one or more radio services. The

benefits to the manufacturers of such devices under the circumstances are several: their

products need not be licensed before they can be used by the purchasers. The equipment
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itself aeecl e&ly be IUtborized by tRe Cnemis_ "y type, purIUIRt to Plit 2 EquipBeDt

AudtorizafieR requireme&ts; tkey CI8 operate widt SOBle degree of fi'equeacy IfPlity IIld

b8ndwidah wriabiIity; mel 1hey can be used for III iDfinite number ofpurposes, without any

eligibility determinations OIl the pIIt oftile user. These benefits are at the cost ofan absence

of any priority is the subject bands relative to licensed radio services. The suggestion of

Motorola and others that the statui of such devices should be "elevated" would be

1antamount to a change in the entire cooceptual framework of regulation of Part 15 devices.

It would mean that they would be entitled to the benefits of a liceBsed radio service but

without any ofthe obligations attendant to shared users. Such a course would be certain to

increase the administrative burden on the Commission. In the these days of downscaJing of

Government, this does not seem to be an appropriate course of action.

9. IB addition, those who assert" tile status ofPlrt 15 devices should be "elevated"

offer no basis for their contentions. They seem to assume, but do not even claim, and

certainly do not document, that there will be interaction between Part 15 devices and amateur

stations. Motorola states u follows:

"Motorola agrees that, at a tedmicallevel, typical operatiOBS of these two services
(sic) should raise little~~. However, Motorola is concerned that
unliceBsc4 PCS devices remaia seeo&dary(sic) to UDIteur opentioIls. This is not a
technical COIlCCIBai~ the robust desi..of~devices. However, customers
of Part IS devices may develop Beptive perceptioIls of secondary status ifprimary
users arbitrarily c1aDD intafereace received...As a mauer ofequity, the FCC should
elevate tile sDtus ofunJicensed PeS ill the 2390-2400 MHz band to co-primary with
the Amateur service. As III tltemltive, Motorola recommends defining the
parameters under which unliceDsed devices are presumed not to cause interference."

Motorola Commca~ at 11.12.
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TIte sole basis for Mob'oIa's COIlCel1l is that CODI\JIIlCI'S may "develop a neptive attitude"

toward a device that is not permitted to cause iDterference to licensed radio services.

AMSAT contends 1bat1here is not the slightest evidence that Part 15 device consumers have

"developed a negative attitude" toward the devices under the cUITeat rules for the operation

thueof ill binds is which the Amateur Service hal allocations, IlOI' is there any evidence that

amateurs have "arbitrarily" claimed interference. AMSAT further cootends that, ifMotorola

IDd odlers who may share dJ.eir fear are correct, unlicensed Part 15 devices should be limited

to 2450-2483.5 MHz so that there is DO possible iDteraction between them and amateurs.

Although we do not believe it necessary, AMSAT would entlwsiastically support such a

change.

10. The Commissioa Us adopted rules to facilitate cooperative, compatible use of

the 2390-2400 MHz and 2400-2450 MHz bands between and among Amateur stations and

Part 15 devices. The presumptioB by an COIIUIleBters is that there will be no interaction

between the two uses. Neither MctoroIa, DOf lIlY other commenter has offered any showing

of technical incompatibility. In fact, Motorola admits that there is no technical

incompatibility, and the ARRL, Apple Computer, and CompIq all agree. AT&T calls for

IdditioDal studies. AMSAT uaderstands that ARR.L woWd qree to participate in any such

fut1her testing. However, AMSAT does not asree to AT&T's suggestion that the decision on

fm1her sharing rules be "deferred" pending the outcome of further tests. Amateur licensees

should not be discouraged from makins use of the~ by a threat that any instance of
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..........result ia a Cheep ia.. aUocltioa. No~ CAB be preIIIIMd,

nor iRferred Hom the comments. Therefore, DO additional regulatory restrictioas are

justified, and this issue should be brouaht to a swift conclusion.

m. l1Iere SIJould be No Combining ofthe 2390-2400 MHz aDd 2400-2450 MHz Bands for
Part IS Operation

11. It is no secret that there is substaDtial noise in the 2400-2483.S MHz bead from

ISM devices, and from Part IS devices. There is less noise in the 2390-2400 MHz segment.

'I1Je daaa-PCS advocat.es have developed die spccU'uIIl etiquette that should permit successful

sltared operation at 2390-2400 MHz. Should the Commission permit generalized Part IS

opcnboa in die b&Dd, 1IleFe will be III iBevitable migration downward, to avoid the noise in

tile 2400-2483.S MHz bead. The data-PCS users, and amateurs, which are themselves

~bIe, should not be disrupted by paenlized Part IS operatioB. There is BO basis for

any explOSion ofgeneral Part IS opcnboa below 2400 MHz. Furthennore, AMSAT renews

i1B CORtaItion 1hat a guard bmd should be established to keep Part IS and data-PCS systems

apart. We suggest that the width of such a guard band should be 2 to 10 MHz and that its

low edge should be 2400 MHz.

12. As AT&T points out, "(a)sync8ronous PCS devices and sprell1 spectrum devices

ca plainly operate in their sepIlIte bauds widIout cusm. problems to each other." AT&T,

however, offers nothing that would suggest that there is compatibility between data-PeS

systans and generalized Part IS devices, spread-spectrum or otherwise, are compatible. It

admits, however that "if spread spectrum devices can operate down to 2390 MHz without
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.......widl tile PeS devices, they CI8 be furtIIer away flea iatafereace caused by the

[ISM] -vices, particliHrly die huae 'amber oflIIicrowave OveRS, ceatered at 2450 MHz."

AMSAT COBteadI that this ..pment illwMrates wily tIlese two types ofoperation must be

kept apart and underscores the utility of our proposed guard band.

13. AMSAT wishes to re-emphasize the unique applicatioB to which. the segment

in-edi*ty above 2400 MHz is being, and will be, put during the next quarter century and

perhaps loDger. It is, and will, primIrily be used for the reception of relatively weak

downliDk signals from amateur satellites. Initially, only the first 2 MHz or so will be so

used, but at least 10 MHz ofspec1rum are expected to be so employed in the years to come.

AMSAT commends the Commission for its elevation ofAmateur Radio Service allocation

at 2402-2417 MHz to Primary. AMSAT urges the Commission to do tile same for

2400-2402 MHz now that it is beiDg releued from Government use by NTIA. This will

greatly assist AMSAT related orpnizatioos in other countries in their efforts to persuade

their administrations to take similar action. Moreover, the Commission can take a simple

further action that will greatly enhance the utility of this part of the spectrum for reception

ofrelatively weak IlDI&eur satellite downlinks, II well II insuring the viability of data-PCS

systems, by establishing a guard band between them and unlicensed Part 15 devices

operating above 2400 MHz. AMSAT S'JIFSU that • miaimum width for such a guard band

is 2~ with 10 MHz a much preferable figure. We contend that such • small amount of

spectrum removed from that available to unlicensed Pm 15 devices should not materially

affect their viability. Ifit is contended that they must operate as f.. away as possible from
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2.50 MHz clue to iaterf--.ce from J&icrowave O'YCU or otber Part 11 devices, tlYs OBly

cmpMaizes the need for the pll'4 bIRd we propote. For if this is their argumeat, it

ciemoRsa'at.es that the JDIIlUfactures imeod to crowd as closely u possible to 2400 MHz.

Such action may jeopardize the viability ofdata-PCS systems and make reception ofweak

satellite downlink signals from amateur satellites difficult for many unatew"s.

14. AMSAT recognizes the difficult nature of these proceedings and appreciates the

COIDIDissioB's attention to our comments amongst so many others. We believe that our

~ plus those oldie ARRL and a few of tile commercial orgaaizations participating,

espcciaUy Apple Compu&er and Comp8q are particularly releVlDt to achieving a satisfactory

sharing of spectrum between worthy users without the additional administrative burden

implicit if the Commissioo should adopt the proposals for upgrading the status ofPIIt IS

devices ill this part of the spec~ as urged by some of the other participants, such IS the

CODSUDlel" Electronic Group ofEIA, The Part 15 CoelitiOllIDd Motorola. Furthermore, if

it is concluded that these unlicensed Part 15 devices cannot share spectnun with amateurs,

as infared by Motorola, AMSAT urges that the Commission limit all new part 15 devices,

designed to operate in this part of the spectruln, to 24.50-2483.5 MHz.

RESPECTFULLY SUBMITTED,

Radio Amateur Satellite Corporation
P. O. Box 27
Washington, D.C. 20044

By~s,.~~
William A. Tynan~
President

April 4, 1995
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